The structure of glomosporin, an antifungal antibiotic, was elucidated by NMRand MS spectroscopic studies. Glomosporin is a novel cyclic depsipeptide with an amino acid sequence Ser-Ala-Asp-Asn-Asn-Ser-Thr, and a 3 ,4-dihydroxy-4-methylhexadecanoic acid side chain.
During the course of our screening for antifungal antibiotics, a novel cyclic depsipeptide was isolated from the culture of Glomospora sp. BAUA2825. This strain is a rare fungus, taxonomy of the producing strain, fermentation, isolation and biological properties have been described in the preceding paper1?2). Here we report on the structure determination of glomosporin (1) on the basis of chemical and spectroscopic studies.
Results

Structure Determination
The physico-chemical properties of 1 were already described^.
The amino acid component analysis of 1 indicated the presence of IXAla, lXThr, 2XSer and 3X Table 1) . Eleven partial structures were revealed by the analysis of the DQF-COSYspectrum of 1 (Fig. 2) .
The amino acid components of 1 was confirmed by an HMBC spectrum as follows. The amino acid sequence of 1 was determined from the A 3 ,4-dihydroxy-4-methylhexadecanoic acid portion was proposed by the correlations from methylene and methine protons (S 2.66, 2.58 and 5.23) of the partial structure VIII to a carbonyl carbon (S 173.60) and from a methyl proton (S 1.17) to the methine carbon (<5 78.76), a quaternary carbon (S 74.68) and a methylene carbon (<5 39.18). The bond between the remaining alkyl chain moiety containing the partial structure IX and the 3,4-dihydroxy-4-methylhexadecanoic acid portion was deduced by the degree of unsaturation and calculated from the molecular formula obtained by HRFAB-MS. Therefore, the acyl chain moiety was deduced to be a 3,4-dihydroxy-4-methylhexadecanpic acid.
The cyclic structure of 1 was evident from the correlation from H-3 of acyl chain to carbonyl carbon of Thr and from amide and methine protons of Ser-1 to carbonyl carbon of the acyl chain.
In the !H-NMR spectrum of 1 in DMSO-d6, five additional protons exchangeable protons with D2O, were observed at S 12.29 (brs), 5.07 (d), 5.06 (brs), 4.87 (brs) and 4.36 (s) . The proton at 8 12.29 was assigned to the yCOOHof Asp from its chemical shift. From the DQFCOSYspectrum in DMSO-<i6, two protons at 5-5.07 and 4.87 were assigned to the OHofThr and the OHof Ser-1, respectively. In the HMBCspectrum, the signal at 8 4.36 showed a correlation to C-4 of the acyl chain moiety. The remaining exchangeable proton was assigned to the OHof Ser-2. Thus, the structure of 1 was suggested as shownin To confirm the structure, 1 was applied to electrospray ionization MS/MS (ESI-MS/MS), but 1 did not give fragments. To obtain fragments, 2 and 3 were prepared by treatment with 50% dimethylamine followed with 1% SOCl2/MeOH.
In the ESI-MS/MS spectra of 2 and 3, b-type ((M+H-X)+) and y-type ((M+2H-X)+) fragments were obtained as shown in Fig. 4 . Dueto methylation at the yCOOHof Asp and the terminal COOHofThr, the Asp and Thr portions of 3 were 14 mass units larger than that of 2. These results indicated that the amino acid sequence of 1 is
Ser-Ala-Asp-Asn-Asn-Ser-Thr and the molecular weight of the acyl chain moiety was 285 (C17H33O3). These results were in accord with NMRresults, thus the structure of 1 was determined as shown in Fig. 1 .
The absolute configuration of the amino acids were determined by Marfey's method3). Usually this method was detected by UVabsorption at 340 nm for FDAA(1-fluoro-2,4-dinitrophenyl-5-L-alanyl-amide) derivative, however we used ESI-MSfor detection as described by Harada et al.4\ As shown in Fig. 5 , the amino acids of 1 include D-Ala and D-allo-Thr. Moreover it was indicated that the configuration ofSerwasD:L=1 : 1,andthatofAsxwasD:L=1 :2.
Discussion
The structure of 1 is a cyclic depsipeptide containing a j8-hydroxy fatty acid and a heptapeptide. Among the compounds of this class, surfactins5'6), halobacillins7'8), pumilacidins9), iturms10)ll) were isolated from bacteria Bacillus sp. and CDPC 3510s12' 13) was isolated from A quarternary carbon at position 4 of the fatty acid is rare. To our knowledge, 3.4-dihydroxy-4-methylhexadecanoic acid has not been described.
The configurational assignments for Ser, Asp and Asn and the stereochemistry of the f3 and quartenarys carbon of the fatty acid are yet to be assigned.
Experimental
General Methods NMR data were collected on a JEOL JNM-A500 
